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FAILLARE MOGE AW
CAUSE

FAILURE £FFECT
Oty EWR_LTEM

. RATTOHALE FOR ACCEPTAWCE

uulruuﬂemnjg Contral Unil IRCUY
2792304-500. SU7

Loss of skatus, orF erronsaus
slatus, via HOM Lo growsd.

[auses:
{1) Microcompuler Asty

A, 2R99298-501 or 22948656504
{4y DH4 and Strobe Circulls

an ¥5U Interface Assy

Ab, 2652380501 or 2294865-504
i) Uole register ar relay

A0, 2204860503 or

Aall, 22998095045

(13, (23, [3} Growond
carnpt determing if
commands have been
exculed and da net
receive direct indication
of temperature.

Worst Case:

Faalure of eibow Caumra
overtemperature alart

ta crew and ground which
Lan result #m lass of
elbaw camera and PIU
conmand which prevents
KHS 5 tomage.

DESIGH FEATURES

Tha ACY ic a microprocessar-based comsand and contral wnit using an RCA 1802 CHOS
witroprocessor, CHOS RAH, and TTL PAOM.  Coaputcr LAD civcvitry is implemented in
CH}S CO4000 serios logic bo winimize power dissipation. The design incoarporates a
dual master escillator {one active, one £old backup}. The smaster nscillator is a
Tenperatura Compensated Erfstal Oscillatar {7CK0Y purchased From Weclrgn Lo an RCA
speciFication cantrol drawing (S{0). Decode logic consists of Low Power Schaitky
Tit, and the zync amplifiar design wses mnoliihic NESS39 widaband op amps.
Parts warg regquired ko be JAM reliabilicy lewvel parts ar their equivalent. Part
selectian falls inte three categories:
(1) JAH or bettar parts from the Milicary OPL, .
(2) Parts demonstrated su MASA to be equivalent bo JaR Jevel wia test data
le.g., CO4BA0SIN sarias partsl, wr
(3) Parts procured ta an RCA spec contrul drawing which calls out kests and
screening to affect JAN aquivalency.

BARE BOARD DESIGH {AiD, A1)

The degign of the assaicated AID and A1 boards is coastructed from laminated
copper—clad eppsy glass shests [HEWA G-13 Grade FR=4], PER HIL-P-53677A. Circuil
connections are made through printed traces which run bron point to point on the
board surtaces. Every trace terminates ab an annular ring. The annular ring
surrgunds Lhe hale in which 2 component Yead or terminal s localed. This ring
provifdes a leoting far Lhe solder, ensuring goad mechanical and electrical
performance. Tts size and shape are governed by HIL-P-S5640 as are trace widbhs,
spactan and ronking. These requiremants are reiteraled specifically in drawing
noles Lo further assure compliamce. Variations bebween the arlWork aaster and Lhe
tinal proguck {due to frregntarities of the etching process) are aise controtied by
drawing neles. This prevents moking defective boards fron gosd artwork. Holes which
huuwee ne lead or terminel, but serve only ia electrically interconnect the different
boerd leyers, conlain slitch bars for mechanical support and increased reliabilily.

The thru holes are drilled From a drill tape thus eliminabing the pussibiliby of
hwiken ervor and allowing tight confrel over hole and acnular ring concenbricily. an
jmportant reliability criterign. Afler drilling 4nd elching, all copper cladding 73
birn-YJead plated per MTL-STD-1405. This provides far eacy and reliable soldering ot
the time of Loard assenbly, even alter pericds af prolonned storage.



FHEA ND. 3,1 1k -

REYISED 5-7-87

CRETICALEITY 2R

SHUTTLE LTV
CRITICAL ITEMS LIST
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Canmsgs:

- LHEET __ ¢ OF )
T FATLIME HOOE AHD FAILURE EFFECT )
r__muaf o 12? ENp IEEﬂ . RATIOHALE . FOR ACCEFTANCE
Loss of sLalus, ar erronepus . . 131 Groun _ .
status, wia HOH Lo ground. cannet determine if LESICH FEATURES (Continued}
:f::::jﬂaﬁs“gnﬁﬁgg HOARD ASSEMBLY DESLEN [A1D, A11)
{1} Microcwnputer Assy recgive dirgct indication 211 iom : . . . .
) . panents are iastalled in o manner which assures maximun veliability.
AT, 2599298-501 ar Z294866-504 of lemperature. Component Yeads are pre-tinned, allowing tatal wetting of solder joints. A1l leads

1) DHA and Strobe Circuiiz

on WSU Interface ASsy

Ad, 2cYiINE-S0Y or 2204Bab-E44
{4} ata register or relay

AVD, Z294869-503 or

AV, E2O4dbY-S00

PRIl

‘2l kaze.
Failure of slbow camera
avertemperature alert
ko crew and ground which
can reswlt in Joww of
glbow camara and FTU
cowvand which prevenls
RMS stowage.

are formed Lo provide stress relief and tho budies of large components sre siaked.
fpeeial mounting and handling instructions ara included in each drawing reguired
after Final assenbly, The board is coated with urethane which protecis against
homidity and contamination.

BOAAD PLACEMENT

Ine boards are sgcured in the electronics assesbly by gold-plated beryllium copper
card guides. Cumections are made to Lhe oother beard with blind-mated compectars.

fiisengagesent during launch is prevented by a covar which spans the baard's free edoga.

1-83
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CRITICAL ITEMS LIST

FALLURE HODE AKD

FATLURE EFFELT
0K Fhb [TEh

- BATIMALE FOR ACCEPTANCE e -

loss of slatus, or erranaous
slatws, wig KOM tu ground.

Causes:
[1] Microcompuler Assy

A7, 2909FGRA-SN1 or 2294H60=504
(2) [HA wnd Strobe Circuilbs

en YSU [nteviaca Assy

Bb, 2H9ZIH6-501 or 2204BE5-504
(%] Dale register or relay

ald, 2294607-503 wr

all, 2294669504

{11, (2, (3} Ground
canpot getermine if
comnands have Leen
exfubed and da mot
receive dirack indication
of temperatura.

Failure of eltbowr camera
overlenperdture alerl

to grew and ground which
can result in loss of
glbow conera and FTU
command which pravents
RHI stowage.

QESIGH FEATLRES
HARE BOARD CONSTRUCTION (A6, A7)

The boards ara of "welded wire® construckion. At the bare board level this does not
distinquish it from 4 sermal PC board except thal holes which will take neld pins
generally are aot comnected to PC traces. Only these pins which bring pawer and
ground potentials to the ICs are on PCs.  An snnular ring surrouads the hole in the
board where each power and grownd pin iy Yocated. These pins are bhen solderad io
the trace 1ihe any pther campunent Jead. Asida from this Teature, all design

E canstruckion techmigques wied in PC hoard layouk apply.

BOAAD ASSEMBLY (AL, AJI

The drilled and otched board is populated with several hundred solderable or
waldable pine. Power and grouwngd pins, as well as comneclor pins, are seldered in

lace. Oiscreet companeats {resistors, dindes, capaciters) are altached to

iturcated Lerminals, where they are soldered. Flatpack ICy are welded,
Tead-by-lead, to the taps of the weld pins. After welding, ewtra lead waterial is
trinmed away. Circuit connections are mage wsing #30 AWG miche] weld vire, The
wire is welded to the pin surfoces an the board bachkside. All wire welds are done
wsing a marhine which is tape driven. thus eliminating the pessibiliky of wiswiring
due Lo operator error. All wiring & circuii performance is bested prior Lu
box-level installatinon. After sucressful casting, componenls are staked a3 reqmired
Ly drowing notes and the disembly is coasted wikh urcthane.

Tha board is inserted in ihe box on card-edge guides, 1a the same wmannes as the alher
PC boards.



REVISED 6-7.87

FMEAR 0. 1.1.15

CRITICALITY 2ZFIR

FALLURE MONE AND
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SHEET q

FATLORE EFFECT
OM EHD LikH

Loss of zslalus, or ErvDnEgus
sialus, vig MOM to qrowend.

Calsess
i1y Higcrocamputer Assy -

£, 2ROGPGR-S0) pr 2294BGG-504
(Z) OMA and Strobe Circuits

on WEU Inkerfacs Assy

Ah, 2592386501 or Z2294BEG-504
(i) Data register or relay

A0, F2MHALD-503 ar

611, 2704365-504

Nilk

ar

L

UMIT PBawgie fenbrel Unit ¢ROUS
0, Z2299824-5

any
-8

AATIONALE FOR ACCEF1ARCE

(1, (2), 13) Ground
cannat deiérmine iF
comndnds have been
eaculed and da not
receive direcl indicatian
uf temperalura.

Failure of albow canera
wvarlemperature alert

to crew and groond which
can resull in loass af
eloow camera dand PTU
conmand which preveats
RHS 5Llowadge,

DUALTFICATION TEST

For Pualification Test Flow, ses Tabla 2 lacated at the fronk of this boak.

1-4%
s 5
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CRITICALITY E{1R

FAILURE MODE AHD
 CAUSE

FAILURE EFFECT
0y END JYEH

Loss of stalus, ar erronegus
slalus, via HOM Lo grouvnd.

Lanses:
f1] Micracompuler Assy

A, 2509298-501 or 229455050
{#] DM4 and Strobe Circoils

on WU [nterface Aisy

Ab, ROALEG-S01 pr J294805-hld
(1] Mata regisker or relay

Ald, 2294865503 ar

A1Y, 2294660504

{11, €23, (3) Grownd
cannak datarmina if
commands have baen
gxcuted and do noat
raceive direct Indication
of Lemperature.

tailure of elbaw (amera
vvertenperature alerl

ta crew and ground which
can result in lass of
glhow ramera and PIU
cemmand which prevents
BM5 stowana.

UHIT Ekemote Control Uit {RCH:
SHUTTLE CETY s N -4 5,
CRITICAL ITFEMS LLS1
SHEET __§H__ 0F a
- RATIONALE FOR ACCEPTANCE e
ACCEPTANCE TEST
Ihe CCIV systems' RCU is subjected to tha Following testing:
s Vibration;  20-80Hz: 3 B/0gk—rise fram D.01 62/Hz to 0.04 G%/Hz
H-350 Hz: 0.0d G°/ric
350-750 Hr: % dB/Dct-Fall ta B.018 GPHz
T5N=1000: 0.098 G=/lz 2
1008-2000; 3 B Oct—Fall to 0.009 G5z
Test Duration: 1 Minute per Axis
Test Level: &.6 Grms
« Ihermad; 100° F: Time ta stablize equipment plus 1 hour

0¢ F: Time ka stablize equipment plus 1 howe
W0 F: Time ko siablize equipnent plus 1 hour

Far Acceptance Test Flow, see Table 1 located at the front af this boak.

CEERATIONAL TEST

ln arder &p verify that CCTY Compunenis arve gperakipaal, a test must werify the
hiaalth of 311 the cawnand ralated covpononts fram the PHS (AFAT) panel swilbch,
through the RCU, through the sync lines 1g Lha Camera/PTU, to the Camevas/PTU commasd
gevoder. The test wust also werify the camera's ahility bo produce videe, the ¥Will's
ability bo rovie vides, and the mpnitor's 4hi1iLz Lo display wideo. A siailar best
would be perfoemed 1o verify the HOM command path.

Pre-Launch on drbiter Tegt/lo-F1light Test

I. Power CCTY Sysiem.

2. Wia the PHS panel, select a moniter axs destination and the conera woder
Last as sourge.

3. Samd "Canera Power On" coumand Fronm PHS panal .

a4, Selecl “External Syac" oa monitor.

L. Jhgerve vidao displayed on monitur, HNote bhat &f wideo on woniper is
spnchranized (i.e., stable raster) then this indicstes that the canera
is receiving composite sync trom khe RO and thay the camera is produding
synchroni zed videa.

6. Sond Pan, Tilt, Facus, Foam, ALC, AND Damma commands and visually (aither
wia Lhe manitoer gr direct ohservation) varify operatinm.

¥. Selecl downlink as deslinafion ond cwozra onder 1est 48 Suurce.

6. Observe videa roubed tu dowalink. '

4, Send "Camera Powar 0ff% cownand wia PHS panel.

10. Kepeat Steps 3 through 9 exvepl issue commands wia the MEM command path.

This praves that the CCTY equipment is sperational.
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CRETICALLIY 2f1R _ -

SITTLE CCTY
CRITICAL ITEMS LIST

OHG HO.

T FAIN HRE MODOE AKD
CAUSE )

FAILLURE EFFECI

EATICHALE FOR ACCERTAMCE

Loss i tlatus, or errencous
Llalus, via HUM to grownd.

CaLipes!
(1) Hicrocouputer Assy

A7, 2599798-R01 or 229486E-504
{#) DM and Strabe Circuils

o WSU InterFara Assy

AR, 75492306501 or 2234865-504
{1) Lala reqister ar relay

A W1, 2294B69-b03 or

AV, Z2O0865-504

PR L

_ % FHD JTEH
(1), 12, 13} Grownd
capnul delermnine i
comhands hawve been
grculed and du nol
receiva direct indication
of temperakure.

Ylarst Case:

Failure of Elhow raméra
pvertenperature alert

to crew and grovnd which
can result in Toss af
albow camera and PIU
copmawand which pravents
RHS stowage.

(4 /TWSPECTION
Procurement Contrgl = The RCU EEE parts and hardware ilens are procured from approved
vendors and suppliers, which meet Lhe raquiraments set forth in the CCTY cantract

and Guality Flan Work Statecent (W§-2593176). Resident DLRS persowel review all
procuyement dacuments ta establish the nmeed For BSI on selected parls (PAT B3

Iucawing Inspection an - Enconing fuality inspeclions ara mada on all
recaived materials and parts. Kesults are recorded oy lot and retained in File by
drawing and conkro) nunbars for future refereace and traceskility. AN EEE parts are
subjected ko incoming erceptance besks as called for in PAL 315 - Tacoming
tnspection Tesi Insiruckions. lacoming flight parts are furthes processed in
acrardance with ACA [AJGRRA -~ Preconditianing and Acceptance Requirements tar
Eleciranic Parls, with the eaceplion that OPA ond PIND besting is mol perforsed.
Mechanical items ara inspected per PAE 316 - Encaming Taspection Insiructlons for
Mechanical [tems, PAI 305 — lncoming Quality Coniwel Inspectian Instrockion, and

Pal &12 — Pracedare For Proceceing Fncaming nr Purchased Parts Designated for Flight
Use. Acvepted items are delivered bo Material Contrelled Stores aad rebained wder
specificd coaditions unkil fabrication is required. Honenn Ferming naterials are
héld For Material Keview Board (HABY disposition. _(PAT-307, PAL 1QC-531.)

Bpard Assembly & Test = Prior Lo Lhe start of BCU board assembly, a1l itens are
verified to be correct by stock room persennal, as the itews are accunnlated to form
a Lit. The iiems are veritied dayaln by the operator whi assembles the kit by
Lhiecking wgeinsl the as—builb-parts—list (ABPL}. DCAS Maadatery [nspectinn Paints
are dasignated tar printed cirCuit, wire wrap and nelded wire buards, plus harness
conneclars For soldering wiring, crinping, salder splices and quality wirkmanship
prigr La coating of the companent side of boards and slepving of ndarmesses,
Specific RCU boars assembly and test instructinas are provided in

drawing nutec, and applicable docoments are called oot in the Fabricdtion Procedure
and Record (FPR-22944247 and perts lisL PL-2293824. These include wira cannesLion
Lisk 2205007, Process Standard RTY-Gbb 22B0B8Y, Process Standard — Banding Velcru
Tape 2200863, Specifivation Soldering 2280748, Specification Hame Plate Application
1966167, Specification - Crimping Z2E80ADN, Spocificaliioa - Bonding ond Scaking
ZZA0ATR. Specification - Urethane ceating 2ZENRTT, SpeciFicatine - Locking Compauond
2026116, SpeciFication Fpoxy Rdhesive JOT0A, Specitication — Marking FEANBTG,
Speci lication — Warkmanship 8030035, Specification Bonding and Steking 22R0825.

RCU Assemily amd Tesk - #n open box Eest is performed per TR-IT-2034824, and an
Acieplance Test per TP 42294824, including wibration and thersal-vacuum. Torques
are speritiod and wilngssed, trdcechilily numbers ore recorded, ond calibrated 1oals
are checked priar to wse. RCA Qualiky and A5 inspectisns are perloried at bhe
vamplelion of speritied (PR operations in accardance with PAI-ZDS, PAL-205, PAl-206,
and PAL 217, UEAS personnel witness RCU button-up aad critical torquing.  RCA and

1487
A T : -

UN!T Eemobe Controd oin {(RCUY
2204824 S06, 507

SHEET g 0aF a
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TUNIT Bgaie Eg[;[g] Unit [RLUI

FAILURE KDOE AHO
_ [auaf

T TFAILORE EFFECT
On END TTEH

jass of status, 4r erroncous
status, wid MOM iu grownd.

Cauapgs:

(1) Higrovampaier Assy

A, ZRONZ9G-501 gr 2FUdBLE-509
OMd and Strobe Circuils

ot W5 Interface Assy

AL, 2592386=501 or ZEHdEEE 04
Dala register ar rélay

A10, 2204063-503 or

AL, 2290AR5-K04

i

13

(1. (2Y, {3} Ground
canant determine if
cununanus hawe baen
exicuted and do nok
receive direct indicatian
of temperature.

Yorst [aze:

failure of Elbow camera
overtamperature alert

to crew and ground whach
an result 1m lass of
elbow camera and MU
cnamand which prevents
RH5 stowage.

persanne] alsp inspect Fer conforwance after all repaiv, reaork and retest.

Prepacation fpr Shipmeat

Standard far Pachaging and Handling geidelines.
aiyerbly drawings, Parts List, ASFL,
docunentation Falder assigoed gpncifica1]y tp esach aisEmh ¥-
An EIDP 15 prepared for each ROW R accordence with Lhe reguirements
RCA ()0 and DCAS persoarel witapss crating, packaging, packing and

for raference.
af WS-2593176.

— The RLE i packaged accardin
All re

lest Data, £tg.,

‘i’a

Lo 2200748, Frocess

ted documenlation Tactuding
abhered and held in a

This faldar is retained

warking. and raview the £[0F far Complefeness and ACCUrACY.

SHUFTLE CCIV D M.
CRITICAL 11EHS LISI
SHEET { Ok 9
C e RATIOHALE FOR ACCEETAMCE . o oo o _
QAFINSPEETION  {Cankinued}
NCAS personnet menilor arceptance tests and review the test datafresults. Thege
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LMIT v [EEUL
IMCA ML )18 _ SHUTTLE CL¥ (WG M.  Z2299828-0
CRITICAL TTEMS LIST
CRLTICALITY 271K SHEE | B oF g
FALLUEE HORE AL FAILURE EFFECT
CautE - Oy EHD ITEH — RATEOMAIE HOR ACCEPTANCE
Loss af slalus, or erreneéaus {11, {21, (3) Ground :
clalus, wia MWOM o ground. canaui determineg i f EAILURE WISTGRY
comnands have bLeen
[anses? exculed and do nol 10K - W4307 - Log #5905, -B41 5/7H [ E: |

(1) HicrocampuXer Assy

Y, PEQUFOE-501 nr 2254866 -504
(] DN& dnd Sirobe Circuits

un WU [nkerFace Ascy

Ah, TRO2386-A01 or 2294&55—504
[1} Nata register or relay

AN, 2F9986%-303 or

ALY, 2204360504

ik

receive diract indicabion
of temparature.

Horsl {ase:

Fatlure of &lbow camera
avartemperature alert

iy crew and ground which
fan rasult ia Inss of
elbie camera and PTU
coamnand which prevests
EHMS stowage.

Descriplion: Prelaunch lest Failure,
Check sum Failure at G4°F.

Cause: Defeciiva PROM URI-ATBD

Ban Lewvel,

Cold Temperature Environment.

Cocrpchive Actign: UAT PROM rep]aced per HASA Birective #1d.

hl1 fllght PROHS are Lo be tested ot 40"F and D°F to check purforsmance.
Equipment groups 506 and 507 hava been repesignad io use FROM that is
Tass susCeplbible to temperature failure.
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FHEA HWO. 0, 1.1%

CRITICALITY 2710

"~ TAILURE HODE AMA
LAWSE

FAILURE EFFECT
04 CHO ITEM

Llass of status, OF erronedus
stabus, wia MIH to groond.

lauses:
i1) Ricracempuler Assy

A7, 2590298-501 ar 2204868-E01
Ay DMA and Shrabe Circuits

o W80 Inlerface Assy

A6, MROZIAAG-E01 or ZZ9d48bs-504
{1) Data regisier ar relay

A0, 2294R69-501 ar

AE1, 2o4B0%-Sd4

(1%, (2}, {3} Ground
cannct determine if
commangs have been
gucutead and do nat
recaive oirect imdicalicon
af Levparature.

Failure of elliw canera
avertamperature alert

to crew and grawnd which
can resull in loss af
elboy camera and PTU
rummand which preveats
KFHS 5tnwage. ’

OPERATIONAL EFFECTS

[f camera iz on the RM3 &

UIT r ]
SHUITLE CCTV Dl N, ~ 1
CRITICAL I1EHE LIST
SHEET 1 OF g
BATTOWALE FOR ACCEPTAMCE
Lass af 5H Alert for camerd overtemp. Crew would not be alerted via alert Lone for
avartemp camera. IF the failura is undetected a camara could be Tost due to
overtemsperatura fa praner]g operating camera wil} overkemp if lefe an lang enoughl.
Tbow and camera physically interferes with a paylcad,
possible lass af venicle dua ko inability to stow RM§ and close port payivad bay door,

Camera would have to be Veft an for many hours before it would be Tosk.

The pround cauld detect tha overtemp camera during any downlink widen pass.

Tha cwvaw could alse detect the overtemp 1f the data switch en either monitor was 0N

and they naticed that twsperabures ware being displayed.

CREM ACTIONS

Monitar for camera cvertemps by leaving the Data switch an the mamitor in the ON
pasition. Camera tempersture 15 displayad In the monltar 1f the dats switch is O#
and anp camera it owertemp. Peeform EYA ta reposition the elbow camera, use RMS noblpn

ta yepositian the camera.

CREY TRALNING

Crew should be traimned 10 CETY ops and use of the data on the monitar.

MTSS10H CONSTRATHT

Crew should pperate with the data switeh furned ON a5 § backep chack on canerd
overtengy anyling the cameras are 1eft an for lomg perleds or when the RMS elbow
camord can interfers with a payload.



